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Abstract
Vibration energy harvesting is a demonstrated solution to power sensors, and even low
power actuation systems. Most ambient vibration is rectilinear and broadband in nature
and is particularly rich in the low-frequency regions. They exist in many different
environments, encompass significant energy potential, and can be extracted with little to
no (or even beneficial, e.g. damping control) impact on the environment. Examples
include vibrations induced by large infrastructures (i.e. bridges, buildings) and our daily
activities. Despite being plentiful, however, harvesting vibrational energy presents several
challenges: the vibration is often irregular (non-sinusoidal), rectilinear, low frequency (<25
Hz) and broad in bandwidth. This talk will review and discuss some of the recent nonlinear
strategies to address these challenges. These harvesting principles are elaborated and
illustrated through several configurations and applications. The first example examines
the input-dependence of a nonlinear piezoelectric cantilever with external magnetic
arrays. The second example is focused on a dual resonant harvester relying on a
rectilinear-to-rotary motion transformer with intrinsic frequency up-conversion. Both
examples (among others) are often seen in large infrastructures. This presentation will
also review and highlight some advanced vibration control law.
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